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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the generation 
of residual stress in a joining agent and to improve 



connection reliability between electrode terminals in a 
mounting structure body for loading a semiconductor 
chip to a substrate by using the joining agent such as 
AGF or the like. 

SOLUTION: This mounting structure body of the 
semiconductor chip is provided with a semiconductor 
chip 6 provided with plural bumps 16 and a circuit board 
3 provided with plural output wirings 1 1 and input 




terminals 12. The ACF 4 connects the semiconductor 
chip 6 and the circuit board 3 so as to mutually conduct 
the bumps 16 and the land part of the output wirings 1 1 
or the like by receiving a press fitting processing. By 

dispersing and disposing plural through-holes 10 inside an area surrounded by the land part 
of the wirings 1 1 and the terminals 12 on the circuit board 3 and allowing the ACF 4 to be 
excessive at the time of the press fitting processing to escape through the through-holes 10, 
the generation of large internal stress in the ACF 4 is prevented. Thus, the connection 
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CLAIMS 



[Claim(s)] 

[Claim 1] The mounting structure of the semiconductor chip characterized by distributing and arranging 
two or more through holes in the mounting structure of the semiconductor chip constituted by 
connecting said semiconductor chip and said substrate using cement so that those bumps and those lands 
may flow mutually while having the semiconductor chip equipped with two or more bumps, and the 
substrate equipped with two or more lands in the field surrounded by said two or more lands among said 
substrates. 

[Claim 2] the pulse duty factor R of the sum total area of said through hole [ on the mounting structure 
of a semiconductor chip according to claim 1, and as opposed to the area of said semiconductor chip ] ~ 
0% < - R <= The mounting structure of the semiconductor chip characterized by being 1 8%. 
[Claim 3] The pulse duty factor R of the sum total area of said through hole [ on the mounting structure 
of a semiconductor chip according to claim 1 and as opposed to the area of said semiconductor chip ] is 
2%. <= R <= The mounting structure of the semiconductor chip characterized by being 10%. 
[Claim 4] It is the mounting structure of the semiconductor chip characterized by being prepared in the 
location near [ center section / of claim 1 to the claims 3 / of the field where said through hole is 
surrounded / in / at least / the mounting structure of the semiconductor chip of any one publication / by 
said two or more lands ] said land. 

[Claim 5] It is the mounting structure of the semiconductor chip which said substrate has at least two or 
more through holes of claim 1 to the claims 4 which flow through the wiring layer of Jfront flesh-side 
both sides in the mounting structure of the semiconductor chip of any one publication, and is 
characterized by said two or more through holes being constituted by those through holes. 
[Claim 6] In the liquid crystal equipment which modulates the light which controls and has the 
orientation of the liquid crystal and carries out incidence to this liquid crystal by controlling the 
electrical potential difference which has the liquid crystal pinched by the translucency substrate of a 
pair, and is impressed to the liquid crystal This liquid crystal equipment has the mounting structure of 
the semiconductor chip pasted up at least on one side of said translucency substrate. The mounting 
structure of that semiconductor chip While having IC for a Hquid crystal drive equipped with two or 
more bumps, and the substrate equipped with two or more lands It is constituted by connecting said IC 
for a liquid crystal drive and said substrate using cement so that those bumps and those lands may flow 
mutually. Liquid crystal equipment characterized by distributing and arranging two or more through 
holes in the field furthermore surrounded by said two or more lands among said substrates. 
[Claim 7] the pulse duty factor R of the sum total area of said through hole [ on liquid crystal equipment 
according to claim 6 and as opposed to the area of said IC for a liquid crystal drive ] — 0% < — R <= 
Liquid crystal equipment characterized by being 18%. 

[Claim 8] The pulse duty factor R of the sum total area of said through hole [ on liquid crystal 
equipment according to claim 6 and as opposed to the area of said IC for a liquid crystal drive ] is 2%. 
<= R <= Liquid crystal equipment characterized by being 10%. 

[Claim 9] It is liquid crystal equipment characterized by being prepared in the location near [ center 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mounting structure of structure which connects 
conductively two or more bumps especially prepared in a semiconductor chip, and two or more lands 
prepared in a substrate about the mounting structure of the semiconductor chip constituted by pasting up 
a semiconductor chip on a substrate using cement called ACF (Anisotropic Conductive Film: anisotropy 
electric conduction film) etc. Moreover, this invention relates to the Uquid crystal equipment which used 
the mounting structure, and the electronic equipment using the liquid crystal equipment. 
[0002] 

[Description of the Prior Art] In electronic equipment, such as current, a portable telephone, and a 
Personal Digital Assistant machine, liquid crystal equipment is used widely. In order to display visible 
information, such as an alphabetic character, a figure, and a pattern, in many cases, the liquid crystal 
equipment is used. 

[0003] Generally this liquid crystal equipment has the liquid crystal pinched by the translucency 
substrate of a pair, and modulates the light which controls and has the orientation of that liquid crystal 
and carries out incidence to this liquid crystal by controlling the electrical potential difference impressed 
to that liquid crystal. In order for this liquid crystal equipment to control the electrical potential 
difference impressed to liquid crystal, it is necessary to use IC for a liquid crystal drive, i.e., a 
semiconductor chip, and that IC is directly connected indirectly through a substrate on the above- 
mentioned translucency substrate. 

[0004] Considering the case where IC for a liquid crystal drive is now connected to the translucency 
substrate of liquid crystal equipment through a substrate, as shown in drawing 9 , by using ACF53 and 
connecting IC51 for a liquid crystal drive on a substrate 52, the mounting structure 58 is formed and the 
substrate 52 in the mounting structure 58 is further connected to translucency substrate 57a of Hquid 
crystal equipment 56 using a connection member called FPC(Flexible Printed Circuit) 54 grade, for 
example. Liquid crystal equipment 56 is constituted including the translucency substrates 57a and 57b of 
a pair, and the hquid crystal 59 enclosed among them. A polarizing plate 60 is stuck on the outside front 
face of Substrates 57a and 57b, and a reflecting plate 61 is further formed in the front face of substrate 
57a. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the conventional mounting structure 58, 
generally, as shown in drawing 10 , the field A for equipping with IC51 for a liquid crystal drive among 
substrates 52 was the same flat side as the other surface field. Consequently, when there were too many 
amounts of ACF53, there was a problem that big residual stress occurred inside the ACF53 at the time 
of sticking-by-pressure connection of ACF53, therefore a faulty connection occurred with time. 
[0006] In addition, in drawing 10 , a sign 62 shows input wiring to IC51, and the sign 63 shows output 
wiring from IC51. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the mounting structure of structure which coimects 
conductively two or more bumps especially prepared in a semiconductor chip, and two or more lands 
prepared in a substrate about the mounting structure of the semiconductor chip constituted by pasting up 
a semiconductor chip on a substrate using cement called ACF (Anisotropic Conductive Film: anisotropy 
electric conduction film) etc. Moreover, this invention relates to the liquid crystal equipment which used 
the mounting structure, and the electronic equipment using the liquid crystal equipment. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] When according to the mounting structure, liquid crystal equipment, and 
electronic equipment of the semiconductor chip concerning this invention a semiconductor chip is stuck 
to a substrate by pressure where a lot of cement is inserted in between since the through hole was 
prepared in the substrate, it can prevent that can miss excessive cement to a through hole, and can 
prevent that big residual stress so occurs inside the cement at the time of the sticking-by-pressure 
connection using cement, therefore a faulty connection occurs with time. 

[0063] Moreover, it can prevent nearly completely that can miss excessive cement certainly without 
nonuniformity since it is arranged in the state of distribution, without being arranged in the field which 
is surrounded by the land of pluraUty [ through holes / two or more ] especially according to this 
invention, and moreover those through holes concentrating on one place, and residual stress therefore 
occurs inside cement over the whole surface of a semiconductor chip. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the conventional mounting structure 58, 
generally, as shown in drawing 10 , the field A for equipping with IC51 for a liquid crystal drive among 
substrates 52 was the same flat side as the other surface field. Consequently, when there were too many 
amounts of ACF53, there was a problem that big residual stress occurred inside the ACF53 at the time 
of sticking-by-pressure connection of ACF53, therefore a faulty connection occurred with time. 
[0006] In addition, in drawing 10 , a sign 62 shows input wiring to IC51, and the sign 63 shows output 
wiring from IC5L Although actual formation of these wiring is carried out much in fact, those parts are 
illustrated by a diagram and the remaining part is omitted with the chain line. 

[0007] This invention is accomphshed in view of the above-mentioned trouble, and aims at improving 
the connection dependability between electrode terminals in the moimting structure which carries a 
semiconductor chip called IC for a liquid crystal drive etc. in a substrate using cement called ACF etc. 
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MEANS 

[Means for Solving the Problem] (1) In order to attain the above-mentioned purpose, the mounting 
structure of the semiconductor chip concerning this invention is the mounting structure of the 
semiconductor chip constituted by connecting said semiconductor chip and said substrate using cement 
so that those bumps and those lands may flow mutually while having the semiconductor chip equipped 
with two or more bumps, and the substrate equipped with two or more lands. And this mounting 
structure is characterized by distributing and arranging two or more through holes in the field 
surrounded by said two or more lands among said substrates. 

[0009] According to the mounting structure of this semiconductor chip, a semiconductor chip is fixed to 
a substrate with that cement by pushing a semiconductor chip against a substrate, where cement is 
inserted in between. In this case, when there are too many amounts of cement, and a semiconductor chip 
is pushed against a substrate, excessive cement enters into a through hole and, therefore, it is lost that 
residual stress arises of it inside cement. Consequently, it can prevent certainly that a faulty connection 
with time occurs in a connection. 

[0010] In addition, as mounting structure of the semiconductor chip of this invention, the mounting 
structure of a COB (Chip OnBoard) method, the mounting structure of a COF (Chip On FPC) method, 
etc. can be considered, for example. The mounting structure of a COB method is the structure of 
mounting a semiconductor chip on a thick substrate, for example, an epoxy group plate etc., by 
comparatively hard. Moreover, the mounting structure of a COF method is the structure of having 
flexibility and mounting a semiconductor chip on a comparatively thin substrate (FPC : FlexiblePrinted 
Circuit), for example, a flexible printed circuit board. 

[001 1] According to JP,3-39876,U, although it is not a semiconductor chip, the technique of preparing a 
through hole in the interior of the wearing field of a chip is indicated. However, the through hole shown 
here is for making the cavity of the chip loading section easy to carry out, and it does not aim at not 
making cement generate residual stress. Therefore, the technical requirements of arranging forming a 
through hole in the field surrounded by two or more lands arranged in a substrate side corresponding to 
the bump of a semiconductor chip and the through hole of these plurality in the state of distribution are 
not shown in reference conventionally [ this ]. 

[0012] this invention person performed simulation about the arrangement gestah of two or more through 
holes formed in a substrate in this invention, and obtained the following results. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g I] It is the perspective view decomposing and showing 1 operation gestalt of the mounting 
structure of the semiconductor chip concerning this invention. 

[Drawing 2] It is the perspective view showing the important section of the mounting structure of 
drawing 1 . 

[Drawing 3] It is the perspective view showing 1 operation gestalt of the liquid crystal equipment 
concerning this invention. 

[Drawing j4] It is the sectional view showing the cross-section structm-e of the important section of the 
liquid crystal equipment shown in drawing 3 . 

[Drawin gJ] It is the perspective view showing 1 operation gestalt of the electronic equipment 
concerning this invention. 

[Drawing 6] It is the sectional view showing the important section of the intemal structure of the 
electronic equipment shown in drawing 5 . 

[Drawing 7] It is the mounting structure of the semiconductor chip concerning this invention, and is 
drawing showing the condition before the completion of mounting typically especially. 
[Drawing 8] It is the mounting structure of the semiconductor chip shown in drawing 7 , and is drawing 
showing the condition after the completion of mounting typically. 

[Drawing 9] It is drawing showing the conventional example of liquid crystal equipment equipped with 
the mounting structure of a semiconductor chip. 

[Drawing 10] It is the perspective view decomposing and showing the mounting structure of the 
semiconductor chip shown in drawing 9 . 
[Description of Notations] 

1 Mounting Structure of Semiconductor Chip 

2 Electronic Chip 

3 Circuit Board 
4ACF 

6 IC for Liquid Crystal Drive 

7 ACF 

8 Cable for Input 

9 Through Hole 

10 Through Hole 

1 1 Output Wiring 

12 Input Terminal 

13 Land 

14 Output Terminal 

16 Bump 

17 Circuit Pattern 

19 Liquid Crystal Panel 
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20 Liquid Crystal Equipment 
21a, 21b Translucency substrate 
22 Liquid Crystal 
23a, 23b Translucency electrode 
24 Panel Side Edge Child 

26 Polarizing Plate 

27 Sealant 

28 ACF 

A IC wearing field 

B The inside field of a land 
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DRAWINGS 



[Drawin g 1] 




1 

[Drawing 2] 
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Sl£ 3 g^et. a SAI 9» 

01 #soii ^'A!§3j ojeHa :Hmo\^:)\ sioj ^sia Biaassi f^soii sisfoi ois sxi 
°iaoi agoi nae a^oiife ^Pi Mm^immj^ siaAi[^8iaAisf?s! azi si 

25S£l2A|<i,'] SEfe/Sl eSA|[^8iaAISI^?Si ax| fllSSAl^lM ;QIS8^01 ^API bH^UP.(^3| 

^isi'i^oii cfls^oi oHsi in Bms. &sm tism 4° oi ^soii chsfoi Ji^&s 
[01 ^] 

01 ^sis?s?i fliis mxi siiasoii i^ixhs sss n gsaon oi ggoi ^s!^ 
omM s^£i :7fs n:?^ ohEHoii sou °i8hoi soim^ g^ser 4^ s^^ bsjoihs ^ 
81 ei :Qi292xii2sr2i ^sou si8fot ^8{e mm 4^ a^ua. 

[O^EH] 

1. flii-ii&2i sa a^oii mm M^^m. o\m^ ssrs Pii^qimot msb mz¥ 
s. flii^gs aes^xl am ;9i2¥gM s&sK)j ess en s&s^fe ej 
si?ai(ass:JH^8isa sii-340285s( 1999.12.10))°! :)m. a^oii sjsh sxhs 

#£| SJja ACROIg^a £as[)g JllXHSfOj IC, a»S ¥SS S&8F 

XI an ICS s&5!fe m 9^s =?ti\& e^Eaiii us ^sai si eisa92(^gs 

:7H^§ISS S11-354564S( 1999. 12.24)) HI D\B, gfiOfl OJEI S^0|| H|ai g 

SI ii£¥§. oigf^ sE^is^g 7iiJHs^o4 IC s. 2i£¥§@ s&sfxj dtn \cmm S&8^^ 

€^ 3S!S ?U|& IC ?2X|| gOIIAI SOISfiTil gfSSr 4^ 21^ 2!ilUCf.(^8|^ ;QI292fll2» 

2. s?s?i ;gii2-i4s°i a^oii °i& flii¥§s h&sixi am oig^« saajg ^ijhsjoi ^ 

fli2¥ge stfe a§a m 9^ s^s sffe sis :?ie, iJieoi s^sife hai4»bs 3»fe 
3EAI sxife eig^sisi sy a^oii stm sxfsi ¥Mg sssixi an ois« sasfs ^laisj 
01 4!§a icM s&e m s^s ?di§h ss:?ie, :>ieoi s^afe fiAi-^ss srfe 
fiAis^d ei§&32°i iisoii msi ay s^oii °i8n usb sxia s°i sis¥S@ £«8fxi 
an oig^s ££!sis :>iixNSFoi ic s.s& m a^ sis ^le. ^leoi a 

^£1^ fiAI4'BS S!iS SXl gOIIAI §0|8f^| SfSS 4' 2!SlUC:f.(^8|g| 
fll292»l2a) 

3. s?a?i flii5-i6s°i jgii¥MS aa a^oii sish ^ssf^ ss, oig^a saais uHxisffe 

SS. fll2¥§S om^ caei ^011 bHXIehfe SS, fll2¥§g I^ieoil g asfsffe ggg StfS! 

^ SIS iii&si MS: mms ei§^'3i°i mum gsi sxfii ¥gg ^sst^ §s. oig^^ s.^ 

Oim UHj^e^b 33. S!!3 less 01 ^01! UUjclW^ S3. 7§S icss 
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